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Chromones play an important role in the design and discovery of new pharmacologically active 
compounds. A large volume of reports dedicated to synthesis and study of properties of nitrogen-
containing chromone derivatives show important role of chromone alkaloid-like compounds. The 
present review covers achievements in the field of synthesis of chromone aminomethyl derivatives 
as one of perspective scaffolds. 
________________________________________________________________________________ 
Introduction 
The chemistry of aminomethyl 
derivatives and related Mannich bases has caused 
considerable interest throughout the last century. 
A few reviews and monographies are covering 
achievements in this field till 1994 [1-3]. The 
value of Mannich bases, both for synthetic 
organic chemistry and for pharmaceutics, is 
emphasized in these publications. It should be 
noted that one third of all published works on 
Mannich bases concerns their biological activity, 
in particular, antineoplastic, anesthetic, antibiotic 
properties. Additionally, important areas of their 
application include manufacturing of polymers, 
paints, surfactants, additives to lubricants, 
textiles, paper, etc [2-4].  
The use of aminomethyl derivatives of 
chromones as one of the privileged scaffold in 
drug discovery [5] makes them perspective 
compounds for introduction of new 
pharmacophore substituents onto the chromone 
cycle and(or) construction of new oxygen-
containing heterocyclic systems. Despite the fact 
that many reports are dedicated to synthesis and 
study of properties of aminomethyl chromone 
derivatives, the improvement of their synthesis 
methods and the research of properties are 
challenging problems at the moment.  
Results and discussion 
There is no clear distinction between 
aminomethyl derivatives and Mannich bases of 
aromatic and heterocyclic compounds. Usually, 
Mannich reaction is a three-component 
condensation between a XH substrate, an 
aldehyde and an amine. In main cases reactivity 
of (het)aromatic substrates for electrophilic 
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substitution requires the presence of electron-
donative hydroxy group(s). However, π-donative 
heterocycles could be aminomethylated in 
Mannich reaction without hydroxyl group 
activation of substrate. From this point of view, 
we considered synthesis of chromone 
aminomethyl derivatives regardless synthetic 
approach for them, which are significantly 
different and defined by the structural features of 
initial benzopyrones.    
1. Mannich reaction of chromones 
Mannich and Betti three-component 
condensation reaction discovered at early 1900s 
using slightly modified reagents (aldehydes 
instead of formaldehyde and primary amines 
instead of secondary amines) and different 
mechanisms of reaction is the most effective for 
the synthesis of chromone aminomethyl 
derivatives. At present time, various 
aminomethyl derivatives have been synthesized 
using this reaction through all positions. The 
main limitation of Mannich-Betti reaction 
application is presence and location of phenolic 
group(s).  
1.1. Aminomethylation of 3-hydroxychromones 
Only one attempt is known for chromone 
aminomethylation in position 2 (Scheme 1) [6]. 
The reaction is possible exclusively in the 
presence of an hydroxyl group in position 3 
activating electrophilic substitution to position 2 
of chromone cycle, which usually undergoes 
attack of nucleophiles. 
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Scheme 1. Synthesis 2-aminomethylchromones by 
Mannich reaction. 
1.2. Synthesis of 3-aminomethylchromone 
derivatives 
As in the case of substitution of α-
hydrogen atom for dialkylaminomethyl group in 
acetophenones, 3-aminomethyl chromone 
derivatives 4 and 5 are obtained in conditions of 
Mannich reaction [7-12] (Scheme 2). 
This reaction proceeds especially easily 
in the case of 2-dialkylaminochromone 
derivatives, and this is explained by additional 
electron donative effect of the amine group [13-
19]. It should be noted that it is one of the few 
examples of activation of Mannich reaction 
process by amine group. In addition, the 
synthesis of 3-aminomethyl derivatives from 2-
acetylaminochromones is reported also [20-22]. 
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Scheme 2. Synthesis of 3-aminomethyl chromones by 
Mannich reaction. 
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As reported, the deformylation of 
substrate, and followed by aminomethylation in 
position 3 of chromone was observed in the case 
of reaction of 3-formylchromones with sarcosine 
and formaldehyde [23]. 
1.3. Aminomethylation of 5-hydroxychromones 
Reaction of 5-hydroxyflavone (6) with 
dimethylamine and formaldehyde in pyridine at 
115°С produces mixtures of 8-, 6- 
monodimethylaminomethyl- and 6,8-bis- 
dimethylaminomethyl chromones 7-9, which 
were separated by chromatography (Scheme 3) 
[24]. 
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Scheme 3. Aminomethylation of 5-hydroxyflavones. 
In the case of 5-hydroxyfurochromone 
derivatives 10, aminomethylation proceeds in 
position 9 of the furochromone cycle [25, 26] 
(Scheme 4). 
It is absolutely expected since the 
position 6 of the chromone core is occupied. In 
this case, the reaction was carried out in glacial 
acetic acid, and amines were used as 
hydrochlorides. It should be mentioned that it is 
the almost unique example of acid catalyzed 
synthesis of aminomethyl chromone derivatives. 
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Scheme 4. Aminomethylation of furochromones. 
1.4. Aminomethylation of 7-hydroxychromones 
The synthesis of 7-hydroxychromone 
Mannich bases is the most extensively studied. A 
number of 8-aminomethyl chromone derivatives 
13-18 including amino acid derivatives were 
obtained in Mannich reaction with the use of 
formaldehyde and amines [11, 27-30].  
The application of aminals as 
aminomethylating reagents proved to 
regioselectively aminomethylate chromones 
with electron donative [31-36] as well as electron 
withdrawing [37-43] heterocyclic or aromatic 
substituents (Scheme 5). 
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Scheme 5. Aminomethylation of 7-hydroxychromones.  
FRENCH-UKRAINIAN JOURNAL OF CHEMISTRY (2015, VOLUME 03, ISSUE 02)  
24 
 
The interaction 7-hydroxychromones 12 
with amino acids and formaldehyde has some 
features. For instance, interaction of 7-hydroxy-
3-phenoxyisoflavones with amino acids and 
formaldehyde in aqueous-alcoholic medium 
results in the formation of various N-substituted 
amino acid derivatives. In some cases, the 
formation bypass 8-ethoxymethyl derivatives 
was observed [28]. Aminomethylation of 7-
hydroxy-3-hetarylisoflavones led to the 
formation of 8-aminomethyl-7-
hydroxychromones 18 or 9-
carboxymethylchromenoxazines 17, depending 
of the structure of amino acids or their 
derivatives [44] (Scheme 6). 
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R2 = H, Me, CHMe2, CH2CHMe2, CH(Me)Et; CH2Ph; 
CH2COOBu-t, CH2(CH2)3NHCOOBu-t;   
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Scheme 6. Aminomethylation of 7-hydroxychromones 
applying amino acid derivatives. 
In the case of 5,7-dihydroxychromones 
19 the aminomethylation often proceeds with 
formation of 6,8-bis-aminomethyl derivatives 
20, 21, especially when using excess of 
aminomethylating agent [45-47] (Scheme 7). 
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Scheme 7. General route for aminomethylation of 5,7-
dihydroxychromones. 
The investigation of aminomethylation 
reaction with different ratio between substrate 
and amine-aldehyde has not allowed to find the 
conditions for a regioselective alkylation. Thus, 
aminomethylation of 5,7-dihydroxychromones 
19 gave mixtures of 6- and 8-aminomethyl 
derivatives. 6-Aminomethyl derivatives were 
major products in some cases [48-51], but 
sometimes the formation of 8 substituted 
regioisomers was observed [52, 53].  
Synthesis of Mannich bases of 
polyhydroxylated flavones 22 such as 
scutellarein (5,6,7,4´-tetrahydroxyflavone) [54], 
oroxylin А (5,7-dihydroxy-6-methoxyflavone) 
[55] and baicalein (5,6,7-trihydroxyflavone) [56-
58] was carried out involving secondary amines 
and formaldehyde. Electrophilic substitution 
proceeds with formation of 8-aminomethyl 
flavone derivatives 23 (Scheme 8). The 
aminomethylation reaction of irisolidone (5,7-
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dihydroxy-6,4´-dimethoxyisoflavone) using 
methylamine proceeds in a similar way [59]. 
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R1 = Ph, C6H4OH-p, C6H4OMe-p; R2 = H, Me;  
R3, R4 = Alk, Ph;  R3R4 = (CH2)4, (CH2)5, (CH2CH2)2O, 
(CH2CH2)2NMe, (CH2CH2)2NCOOBu-t 
Scheme 8. Aminomethylation of naturally occurring 
polyhydroxylated flavones. 
The use of primary amine with an excess 
of formaldehyde in the presence of 4-(N,N-
dimethylamino)pyridine (DMAP) as catalyst in 
aminomethylation of 7-hydroxychromones 12 
results in annelation of 1,3-benzoxazine cycle 
with formation of 9,10-dihydro-4H,8H-
chromeno[8,7-e][1,3]oxazin-4-one derivatives 
24 [44, 60-63], and using of equimolar amount of 
aqueous formaldehyde formed 8-aminomethyl 
derivatives without annelation of 1,3-
benzoxazine cycle [30] (Scheme 9).  
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R1= H, Me, CF3;  R2 = Ar;   R3 = H, Alk; 
R4 = Alk, CH2Ar, CH2Het, CH2Ar, CH2CH2Het 
Scheme 9. Aminomethylation of 7-hydroxychromones 
using primary amines. 
As we reported, the application of ω-
aminoalcohols or their derivatives for 
aminomethylation of 7-hydroxychromones 
formed tautomeric mixture of 9-(ω-
hydroxyalkyl)-9,10-dihydro-4H,8H-
chromeno[8,7-e][1,3]oxazin-4-ones and 8-(3-
oxaheteryl)methyl-7-hydroxychromones. In 
some cases, presence of electron withdrawing 2-
CF3 group was a determinative factor for 
formation of 8-(ω-hydroxyalkylaminomethyl)-7-
hydroxychromones [64].   
The instability in acid medium of 3,4-
dihydro-1,3-benzoxazines was used for the 
development of simple preparative method for 
isoflavone Mannich bases synthesis with 
secondary amine residue. So, using 
aminomethylation of 7-hydroxyisoflavones with 
primary amines and excess of formaldehyde in 
the presence of DMAP, 1,3-oxazine ring was 
annelated to chromone core, which was cleaved 
by HCl with formation of 8-aminomethyl-7-
hydroxyisoflavone hydrochlorides 25 [61] 
(Scheme 9). 
1.5. Aminomethylation of 8-hydroxychromones 
As reported, aminomethylation of 8-
hydroxy-2,3-dimethylchromones 26 in classical  
Mannich reaction conditions takes place in 
position 7 [65]. In the case of 7-nitro derivative, 
the aminomethylation was observed in position 5 
of chromone core [65] (Scheme 10). 
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Scheme 10. Aminomethylation of 8-hydroxychromone 
derivatives. 
2. Exchange reactions of halogens and 
sulfonates 
In addition to Mannich reaction, 
exchange reactions of halogens or sulfonates 
represent a convenient method for the synthesis 
of aminomethyl chromone derivatives. A series 
of 2-aminomethyl chromones 30 was obtained by 
substitution of halogen atom in 2-halogeno-
methylchromones 29 with primary or secondary 
amines [66-71]. The same reaction was carried 
out for the synthesis of 2-aminomethyl furo-
chromone derivatives 31 [72, 73] (Scheme 11). 
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X = Cl, Br, I; R1 = H, OMe;  R2 = H, OCH2Ar;  R3 = H, 
OMe; R4 = H, OMe;  R5, R6 = Me, Et, CH2Ar;   
R5R6= (CH2)5, (СН2CH2)2NAlk, (СН2CH2)2NAr 
Scheme 11. Synthesis of 2-aminomethylchromones by 
halogen substitution of halogens.  
In addition, chlorine atom substitution 
with secondary alicyclic amines in dioxane 
allows to synthesize the 2-aminomethyl 
derivatives 33 from 2-chloromethyl-3-(4-
methylthiazol-2-yl)chromones 32 [74, 75] 
(Scheme 12). 
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Scheme 12. Synthesis of 2-aminomethyl-3-
hetarylchromones by substitution of halogens. 
The alkylation of tryptamine derivatives 
or anilines with tosylates 32 led to the 
corresponding 2-aminomethyl chromones 33 and 
furochromones 34 [76, 77] (Scheme 13). 
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R1 = Me, CH2Ar;  R2=R3= H;  R2R3 = -CH=CHO- 
Scheme 13. Using of chromone tosylates for alkylation of 
amines  
Substitution of halogens with amines was 
used for synthesis of aminomethyl chromone 
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derivatives through different positions. Thus, 3-
aminomethyl- [66, 78-80], 6-aminomethyl- [81-
84], 7-aminomethyl- [80, 84, 85] and 8-
aminomethylchromones [80, 84, 86-90] were 
obtained by this method. It should be noted that 
one of the first 7-methoxy-8-aminomethyl 
flavones were synthesized by this method [90]. 
The alkylation 2-aminoazaheterocycles 
with esters of 2-carboxy-3-chloromethyl 
chromones 35 with further cyclocondensation 
results in annelated derivatives of chromone 36, 
37 [91, 92]. The same reaction with primary 
amines led to the formation of compound 38 
(Scheme 14). 
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R = OH, OMe, OEt, NH2;  R1 = H, Me, Et 
Scheme 14. Synthesis of fused heterocycles using 3-
chloromethyl-3-carboxychromones.  
Substitution reaction of halogen 
essentially excludes the possibility of synthesis 
of chromone derivatives with hydroxy group(s), 
since the presence of free hydroxyl and 
halogenmethyl groups results in instability of 
such compounds. However, this reaction has a 
great practical value, as it makes possible the 
application of nitrogen-containing heterocyclic 
compounds which could not be involved in 
Mannich reaction as amine component. For 
example, syntheses of aminomethyl chromone 
derivatives with imidazole [78-80], 1,2,3-triazole 
[91], 1,3,4-triazole [80] and tetrazolinone [93] 
residues were reported. 
3. Reactions of reductive amination  
One of the important methods for 
obtaining aminomethyl chromone derivatives is 
reductive amination involving formylchromones 
and primary or secondary amines. 2-[N-
(Arylmethyl)aminomethyl] chromones 40 were 
obtained by reductive amination using 2-
formylchromones 39, NaBH3CN, and substituted 
benzylamines [94]. 
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Scheme 15. Reductive amination of 2-formyl chromones. 
3-Aminomethyl chromone derivatives 
were synthesized by reductive amination of 3-
formylchromone with NaBH(OAc)3, NaBH4 or 
NaBH3CN and amines [95-98]. Methanol or 
ethanol in the presence of acetic acid and CH2Cl2 
were used as solvents. 
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R1 = H, OCH2C6H11-cyclo; 
R2 = R3 = H; R2R3 = -CH=CH-CH=CH; 
R4, R5, = H, Alk, CH2Ar;  
Scheme 16. Reductive amination of 3-formyl chromones. 
Synthesis of 8-dialkylaminomethyl-7- 
hydroxychromones 46 was developed via a 
multi-step procedure. Reductive amination of 8-
formylchromones 43 with primary amines and 
NaBH4 was successful after protection by 
acylation of 7-hydroxy group with p-
methoxybenzoyl chloride (PMB-Cl). N-
alkylation of 8-alkylaminomethylchromones 44 
and various alkyls or benzyl chlorides, in the 
presence of DBU led to 7-O protected 8-
dialkylaminomethylchromones 45 [99, 100] 
(Scheme 17). 
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R1, R2 = Et, Ar, CH2Ar,  
Scheme 17. Reductive amination of 7-O-protected 8-
formylchromones. 
Deprotection of 7-hydroxy group was 
performed under action of trifluoroacetic acid. 
4. Reactions involving chromone Schiff's bases 
The chromane derivatives of amino 
phosphonic acids were synthesized in the process 
of addition of phosphorous acid derivatives to 
Schiff's bases [101] (Scheme 18). The reaction 
conditions are very similar to classic Kabachnik-
Fields reaction.  
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Scheme 18. Synthesis of chromen-3-ylaminomethyl-
phosphonic acids. 
The tetrahydro--carboline 50 was 
synthesized by Pictet-Spengler reaction of 3-
formylchromone 40 with tryptamine via 
cyclization of intermediate Schiff's base 49 
[102]. 
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Scheme 19. Pictet-Spengler reaction of 3-
formylchromone. 
A similar reaction employing 1-(2-
aminophenyl)pyrrole allowed to synthesize a 
pyrrolo[1,2-a]quinoxaline 51 [103] (Scheme 
19). 
The reaction of chromone-3-carbox-
aldehyde, aromatic amines and 1-vinyl-
pyrrolidone-2 in the presence of (NH4)2Ce(NO3)6 
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led to tetrahydroquinolines 52, that can be 
oxidized to quinoline derivatives. The formation 
of compounds 52 is possible by oxidative 
cycloaddition of azomethines to activated double 
bond [104] (Scheme 20). 
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R
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52
40
 
R = H, Me, OMe 
Scheme 20. Oxidative cycloaddition of azomethines to 1-
vinylpyrrolidone-2. 
Furthermore, the application of chromone 
carbaldehyde in Betti reaction, which mechanism 
is considered as addition of formed in situ 
azomethines to activated phenols, is known. 
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R = MeCO, EtCO2 
Scheme 21. Using of 3-formylchromone in Betti reaction. 
In the case of 3-formylchromone, β-
naphthol was used as СН-substrate, and 
acetamide or ethyl carbamate were used as amine 
component [105] (Scheme 21). It was the first 
use of chromone-3-carboxaldehyde in a classical 
Betti reaction. 
5. Synthesis of aminomethyl derivatives by 
cycloaddition reactions 
The derivatives of 3-formylchromone are 
important synthons for the synthesis of 
aminomethyl derivatives by cycloaddition 
reactions. One of the important pathways for the 
synthesis of aminomethyl chromones is a 
construction of sp3 heterocyclic amine fragment 
based on secondary or tertiary amine residue. 
The transformation of the amine function, in 
particular its reduction, occurs in these reactions 
in most cases. However, a difference between 
structure of final compounds and classical 
products of reductive amination and involving 
Schiff's bases requires more detailed 
consideration.  
As was shown above, interaction of 3-
formylchromones 40 with amino acids can 
proceed abnormally, in particular with their 
deformylation. The other outcome of the reaction 
between 3-formylchromones and sarcosine is the 
formation of chromone ylides 54. Different 
derivatives were synthesized by subsequent 
addition of dipolarophiles to this intermediate. 
Heating of 40 with sarcosine and N-
phenyl maleimide in boiling toluene yield com-
pounds 55 as result of stereospecific [3+2] 
cycloaddition. In some cases, starting 3-formyl-
chromones were employed as dipolarophiles in 
this reaction with formation of compounds 56, 
and then to 57 after deformylation [106, 107]. 
The cycloaddition of C60 fullerene to ylide 54 
formed 58 [108] (Scheme 22). 
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Scheme 22. Applying of 3-formylchromone-sarcosine ylide for [3+2] cycloaddition reactions.  
It is known that interaction of 2-(N-
alkenyl-N-aryl)-amino-3-formylchromones 59 
with aromatic amines led to formation of Shiff’s 
bases 60, which could undergo intramolecular 
[4+2]-cycloaddition  in the presence of Ph3P 
HClO4 with formation of 
chromenonaphthyridines 61 [109] (Povarov 
reaction). In the case of reaction of 59 with 
sarcosine, methylene iminium zwitterion was 
formed under decarboxylation of amino acid 
fragment, which formed benzopyran[2,3-
b]pyrol[2,3-d]pyridines 63 in an intramolecular 
[3+2]-cycloaddition [110] (Scheme 23). 
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R1, R3 = H, Me;        R2 = Ph, C6H4Me-p;            R4 = H, Me, Ph;            R5 = Me, OMe 
Scheme 23. [4+2] and [3+2] cycloaddition reaction based on 3-formyl-2-isoprenylaminochromone derivatives. 
As reported, treatment of 59 with 
hydroxylamine results in the synthesis of 
nitrones, which undergo intramolecular 
cyclization or rearrangement to form mixtures of 
64 and 65 [111] (Scheme 24). 
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Scheme 24. Rearrangement and cyclization reaction of 
nitrones from 3-formyl-2-isoprenylaminochromones. 
The same cycloaddition reaction was 
investigated for 8-formyl-7-isoprenyloxy-
chromones. Reaction of 7-isoprenyloxy-8-
formylchromones 66 with N-substituted 
hydroxylamine in the presence of PEG-400 led to 
formation of nitrones 67 that undergo 1,3-
intramolecular cyclization to 
chromenopyrano[4,3-c]isoxazoles 68. The 
reaction is stereoselective and proceeds 
exclusively with the formation of cis-annelated 
derivatives of chromanoisoxazole [112]. The 
derivatives of tetrahydrochromeno[4,3-
b]quinoline 69 were synthesized from 7-
isoprenyloxy-8-formylchromones 66 by 
intramolecular [4+2] Diels-Alder iminoreaction 
in the presence of Yb(OTf)3 from intermediate 
Shiff’s bases [113]. 
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R1 = H, Me;   R2 = Me, Ph;  R3 = PhCH2, C6H4OMe-p, C6H4Me-p, C6H11-c;   R4 = H, Me, Br, 1-naphtyl 
Scheme 25. [4+2] and [3+2] cycloaddition reaction based on 8-formyl-7-isoprenyloxychromone derivatives. 
Proline derivative of chromone 71, 72 
were synthesized by reaction of 3-
formylchromone 40 and DL-alanine with 
subsequent 1,3-cycloaddition of fumaric acid 
derivatives.  
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Scheme 26. Synthesis of proline derivatives from 3-formylchromones. 
 
When using dimethyl fumarate, the 
stereospecific formation of 71 was observed. The 
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use of fumaronitrile results in the formation of a 
isomeric mixture of dicyano adducts 72a and 72b 
[114] (Scheme 26). 
1,3-Dipolar cycloaddition to nitrones 73 
obtained from 3-formylchromones is also used 
for synthesis of isoxazolidine derivatives 74-77. 
The isoxazolidine derivatives 74, 75 were 
synthesized under interaction of nitrones with 
acrylic acid derivatives [115, 116]. The use of 
maleimide in [3+2] cycloaddition led to the 
formation of compounds 76, and 2,3-
dihydrofuran formed cyclic acetals 77 [116] 
(Scheme 27). 
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R1 = H, Me, F, Cl, Br;  R2 = H, Cl;  R3 = OEt, OBu-i, CN, Ph, CO2Alk, COMe, COOMe, CONH2, Py-2;   R4 = H, Me 
Scheme 27. [3+2] cycloaddition reaction to 3-formylchromone nitrones. 
 
N-methyl- and N-benzyl-3-chromanyl 
nitrones 73 also form corresponding [3+2]-
cycloadducts with acetylenedicarboxylates. It 
should be noted that in the cycloaddition of 
dimethyl ether of acetylenedicarboxylic acid 
under activation with triphenylphosphine, the 
reaction cannot proceed through a [5+2]-
cycloaddition. It is the author's opinion, that the 
reaction in this case formally proceeds through 
the addition of an allene, which is formed in the 
interaction of acetylenedicarboxylic acid ester 
and triphenylphosphine [117] (Scheme 28). 
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R1 = H, Me;  R2 = H, Me, Cl, i-Pr;  R3 = Me, Bn, Ph 
Scheme 28. Cycloaddition of acethylenedicarboxylates to 
3-formylchromone nitrones. 
Cycloaddition of sulfene generated in situ 
from chlorosulfonylmethylene(dimethyl)-
ammonium chloride proceeds through a 
sequence of rearrangements with final formation 
of derivatives 80 [118] (Scheme 29). 
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Scheme 29. Cycloaddition of sulfene to 3-formylchromone 
nitrones. 
6. Miscellaneous reactions 
The addition of Cbz-NH2 to 3-
methylenechroman-4-ones 81 (Michael 
azareaction) with subsequent oxidation of 3-
aminomethyl flavanones 81 by action of SeO2 
under microwave irradiation was suggested for 
the synthesis of 3-aminomethyl derivatives of 
halogen substituted flavones 82 [119] (Scheme 
30). 
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MW 170 0C
81 82
83  
Scheme 30. Synthesis of 3-aminomethyl chromones by 
Michael azareaction.  
This method opens new opportunities for 
the introduction of primary aminomethyl group 
in position 3 of flavones. 
Construction of the chromone ring 
bearing a aminomethyl function is the second 
general pathway for the synthesis of topic 
compounds.  
The synthesis of 3-aminomethyl 
chromones 5 by reaction of 1-(2-
hydroxyphenyl)butanedione-1,3 with 
formaldehyde and secondary amines at room 
temperature in neutral medium was described. As 
the authors noted, the cyclization of this diketone 
into 2-methylchromone 3 without following 
Mannich reaction was only observed in acid 
environment [120] (Scheme 31).  
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pH = 7
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X = bond, CH2, O, NAr 
Scheme 31. Aminomethylation of 1-(2-hydroxyphenyl)-
butanedione-1,3. 
As reported, the interaction of 2-
hydroxybenzoyl pyruvate and Schiff's bases, or 
aromatic aldehydes and aliphatic amines 
proceeds with the formation of derivatives of 1,2-
dihydrochromeno[2,3-c]pyrolo-3,9-diones 85 
[121-123].  
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R1, R2 = Alk,  R1R2 = (СH2СH2)2O, n = 2,3 
R3 = Alk;  R4 = Alk, Ar1, (СН2)nNR1R2,  
Scheme 32. Synthesis of dihydrochromeno[2,3-c]pyrolo-
3,9-diones from pyruvates. 
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However, introduction of N',N'-
substituted 1-ω-diaminoalkanes in the reaction 
formed 5-aryl-4-acyl-3-hydroxy-1-alkyl-1,5-
dihydro-2Н-pyrol-2-ones 86, which were 
transformed into the final derivatives 85 in 
boiling acetic acid (Scheme 32). 
The synthesis of 2-aminomethyl 
derivatives 89 is reported through a Claisen 
condensation of 2-hydroxyacetophenone 88 with 
aminoacetic acid derivatives and NaH in 
dioxane. A number of 2-(1-
heteryl)methylchromones were synthesized by 
this method [124] (Scheme 33). 
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R1, R2 = Me, Et, Bu;   R1R2 = (CH2)5, (CH2CH2)2O, 
(CH2CH2)2NH, (CH2CH2)2NMe 
Scheme 33. Using Claisen condensation for the synthesis 
of 2-aminomethylchromones. 
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Scheme 34. Synthesis of flavopiridol isomers from 
chalcones.  
In addition to the above-mentioned 
reactions, the cyclization of aminomethyl 
chalcones 91, obtained by Mannich reaction from 
chalcones 90, is also used for the synthesis of 
flavopipidol isomers 93. Demethylation of 5-
methoxygroup was carried out using AlCl3 in 
CH3CN. The saponification of 7-methoxy group 
of compounds 92 is not observed [125] (Scheme 
34). 
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R1 = H, Me;  R2 = H, Cl, Br, R3 = Bn, R4 = H, R3R4 = (CH2)3 
Scheme 35. Using Diels-Alder hetero-reaction for the 
synthesis tertiary amines. 
Diels-Alder hetero-reaction using 
salicylaldehydes 94 and enamines is a 
remarkable method for the synthesis of fused 
chromone-based heterocyclic systems. 
Particularly, hydrogenated chromono[3,2-
f]indolizines (95, 96, R3R4 = CH2CH2CH2) [126] 
and chromeno[3,2-c]pyridines (95, 96, R3 = Bn, 
R4 = H) [127] were synthesized by this method 
(Scheme 35). 
Conclusions 
In conclusion, the review combines the 
available literature on the preparation of 
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chromone aminomethyl derivatives using several 
synthetic approaches. The literature is divided in 
chapters according to traditional organic 
chemistry synthetic methods. These informations 
are valuable when planning synthetic routes 
towards new possible chromone alkaloid-like 
compounds for biological studies and drug 
design.  
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